The hair follicle can remade multiple times during the normal life of a human and is a model of a regenerating organ. Genetic and acquired diseases in humans disrupt this regenerative process, resulting in hair loss. In a group of rare childhood diseases called RAS/MAPK syndromes, premature hair loss is frequently seen, but the mechanisms are unknown. In this study, a RAS mouse model was generated, and the mechanisms of hair loss were identified. Overactive RAS inhibited activation of stem cells in the hair follicle, blocking the normal regenerative process. Surprisingly, we found that the stem cells themselves were not abnormal and conclude that surrounding changes in the hair follicle play a role in keeping the hair stem cells refractory to stimulation and blocks regeneration.
